or older with diagnosed T2D treated with antidiabetic therapy living in Málaga (Spain). We analyzed clinical, epidemiological, and laboratory variables as of April 2017. Patients with other types of diabetes, institutionalized patients, and patients in palliative care programs were excluded.
We used electronic health records from the Andalusian Health Service. To calculate sample size, we used an estimated proportion of hypoglycemia-inducing agents of 45%, estimated proportion of patients with tight control in the elderly of 70%, 2,8 probability of type I error (α error) of 5%, statistical power of 80%, and loss of 5%. Records with missing information about diabetes control and treatment were considered lost. With these parameters, a minimum sample of 324 patients was required. A simple random sample was extracted from all health records provided by the Andalusian Health Service using a random number table. Patients were excluded if there were insufficient data in their electronic medical records.
Dementia was determined using the Global Deterioration Scale and the Functional Assessment Staging. Functional dependence was determined using the Barthel index. Polypharmacy was defined as the use of 5 or more drugs at the same time.
Patients were grouped according to their health status: complex health status (CHS) and robust health status (RHS). CHS was defined as 1 or more of the following criteria: moderate -severe dementia, moderate -severe functional dependence, cardiovascular disease and / or advanced renal failure. RHS was defined as the absence of all these criteria. Patients were also categorized into 3 groups depending on their glycemic control Introduction The prevalence of diabetes in the elderly is increasing worldwide with more than a third of patients aged 75 years or older having diabetes.
1,2
The great heterogeneity in the health status of older patients with type 2 diabetes (T2D) makes an assessment beyond glycemia or glycated hemoglobin A 1c (HbA 1c ) necessary. 3 Current guidelines and several studies support the claim that factors such as the presence of comorbidities, dementia, depression, functional dependence, frailty, or polypharmacy must be taken into account when establishing glycemic targets for elderly patients. 3 -6 In recent years, several reports have highlighted that elderly patients with a complex health status managed with tight glycemic control and intensive antidiabetic therapy are more likely to be harmed, particularly because of drug -induced hypoglycemia. 4,5 However, less strict glycemic targets in vulnerable elderly patients by analogy can lead to poorer glycemic control and undertreatment in those elderly patients who have robust health status and who require more strict targets. 7 There are scarce data in the available literature on management of very old patients with T2D.
3 -6 The objective of this study was to analyze the management of very old patients with T2D according to health status and glycemic control. We hypothesized that those patients would be managed without considering their health status, and therefore, be at high risk for drug -induced hypoglycemia. We also assessed factors associated with poor glycemic control.
Patients and methods
We carried out a cross--sectional, population -based study of all commu nity -dwelling patients who were 80 years old
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Management of type 2 diabetes in very old patients according to glycemic control and health status classified as having CHS than patients with HbA 1c level of 8.5% or higher.
Metformin was the most frequent antidiabetic agent, followed by insulin and secretagogues. Metformin, secretagogues, and / or insulin were used more frequently in patients with HbA 1c levels of less than 7.5% as compared with patients with HbA 1c level of 7.5% to 8.4% or HbA 1c level of 8.5% or higher. However, dipeptidyl peptidase -4 inhibitors and insulin alone were less commonly used among all our patients. More patients with CHS with HbA 1c levels of 7.5% or less and of 8.5% or higher were treated with insulin alone or in combination with secretagogues than patients with RHS with the same HbA 1c level. All data on antidiabetic therapy in each HbA 1c control group by health status are shown in TABLE 1.
In the logistic regression analysis, longer diabetes duration (odds ratio [OR] , 0.91; 95% CI, 0.85-0.97; P <0.01) and dementia (OR, 0.19; 95% CI, 0.04-0.91; P = 0.04) were associated with a greater likelihood of HbA 1c levels of 8.5% or higher (Supplementary material, Table S2 ). No other factors were related with glycemic control in very old patients with T2D.
Discussion In our study, more patients who were 80 years old or older with T2D had CHS and tighter control using high -risk hypoglycemia drugs (secretagogues and / or insulin) than patients with RHS. Longer diabetes duration and dementia were associated with a greater likelihood of HbA 1c levels of 8.5% or higher. No other factors, including comorbidity, functional dependence, or health status, were related with the glycemic control in very old patients with T2D.
These findings are important because they show that very old patients with diabetes and CHS are potentially overtreated and at high risk for drug -induced hypoglycemia. Contrary to recommendations, very old patients with T2D in level according to the treatment goals established for older adults in current guidelines: HbA 1c level of less than 7.5% (tight control), HbA 1c level of 7.5% to 8.4% (moderate control), and HbA 1c level of 8.5% or more (poor control). 3, 8 Statistical analyses were performed using IBM SPSS Statistics for Windows, version 15.0 (IBM Corporation, Chicago, Illinois, United States). Quantitative variables were expressed as means (SD), and qualitative variables as absolute value and percentage. The t test and the χ 2 test were used to compare quantitative and qualitative variables, respectively. Stepwise multivariate logistic regression analyses were performed to identify factors independently associated with glycemic control, with HbA 1c levels established as the dependent variable and with controlling for the confounding effect of other variables. A 2 -tailed P value of less than 0.05 was considered significant.
The study was approved by the local authorities. Informed consent from the patients and authorization from the Institutional Research Ethics Committee of Málaga were not necessary because the information in the dataset were anonymous and their collection was mandatory. Data confidentiality and patient anonymity were maintained at all times.
Results We identified 25 958 individuals who were 80 years old or older. Of those, 7359 (28.3%) had T2D. After random selection, 340 patients were included in the study. There were no losses. The sociodemographic, clinical, and therapeutic characteristics of all patients and subgroups according to HbA 1c levels (<7.5%, 7.5-8.4% and ≥8.5%) are summarized in Supplementary material, Table S1 . Most of very old patients had HbA 1c levels of less than 7.5% (n = 249, 73.2%) and CHS was observed in 221 patients (65%). More patients with HbA 1c level of less than 7.5% and of 7.5% to 8.4% were or glucagon -like peptide -1 receptor agonist, has not been specifically studied in elderly patients, but age subgroup analyses have suggested that the cardiovascular and renal effects from sodium--glucose transporter -2 inhibitors seemed to be greater in older patients with T2D, especially in patients with heart failure. 3,4,6,8 Furthermore, glucagon -like peptide -1 receptor agonists have been shown to be more beneficial among younger patients.
3,4,6,12
This study has some limitations, including the retrospective nature of our data, and the use of electronic health records from the Andalusian Health Service as the source of data, given that unmeasured confounding factors cannot be excluded and only limited information can be obtained. Among the strengths of the study are: the adequate random selection of patients, robustness of the multivariate analysis, and significant number of clinical, epidemiological, and laboratory variables collected. Further specific research is needed to fully implement appropriate management for very old patients and to identify factors to consider when tailoring glycemic targets.
In conclusion, this study shows that a large proportion of very old patients with T2D have CHS and their glucose levels are tightly controlled using high -risk hypoglycemia drugs. Diabetes duration and dementia were the only factors associated with less strict glycemic targets. These findings suggest that a comprehensive medical evaluation is needed when tailoring glycemic targets in very old patients with T2D.
SUPPLEMENTARY MATERIAL
Supplementary material is available at www.mp.pl/paim.
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There is a growing interest in optimal glycemic control in older people with T2D.
8 Currently, most guidelines agree that the harm of intensive glycemic control (especially severe hypoglycemia) outweighs benefits in older people with T2D. 3,4,6 In the elderly, the level of poor glycemic control has been defined as a HbA 1c level of 8.5% or higher -level associated with higher mortality rates in patients with T2D aged 80 to 89 year s in several studies. 3,4,6,8 Functional and cognitive status, comorbidities, and polypharmacy are factors that should be considered when tailoring glycemic targets in the elderly. 3,6,8 However, a limited number of studies have described management in very old patients that would consider their clinical characteristics. These studies have described the drug -induced hypoglycemia as a significant cause of emergency hospitalizations due to adverse drug effects in older adults with T2D, especially among patients older than 70 years with a more CHS. 9,10 In addition, both hypoglycemia and hypoglycemia unawareness have been identified as risk factors of cognitive impairment, falls and fractures, cardiovascular diseases, and mortality, even in patients with poor glycemic control.
3,10 Therefore, the main goal in elderly patients with T2D and CHS should be the prevention of symptomatic hyperglycemia and hypoglycemia by relaxing glycemic control and promoting the use of antihyperglycemic drugs that do not induce hypoglycemia.
3,4,6,10 In our study, the only factors related to health status that were considered when tailoring glycemic targets were diabetes duration and dementia.
Metformin is considered a first -line oral antidiabetic drug for older patients.
3,4,6,8 The high rate of metformin use found in our setting was similar to the rate reported in a previous observational study on patients aged 80 years and older. 11 A large proportion of elderly patients are treated with insulin secretagogues and insulin therapies, even when they are tightly controlled. 4,6 Our study shows that more patients with CHS had tight or moderate glycemic control than patients with RHS and more of those patients were treated with secretagogues and / or insulin. The use of dipeptidyl peptidase -4 inhibitors among the very old patients in our study showed no differences according to health status. These antihyperglycemic agents have been proposed as an effective and safe option for very old patients due to the low risk of side effects and hypoglycemia. 6,8 A recent randomized controlled study of older vulnerable patients with T2D found that a glucose--dependent strategy (metformin and incretin--based therapies) may be preferable to a glucose--independent strategy (insulin and sulfonylurea therapies) in order to significantly reduce the risk of hypoglycemia.
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